Selective implantation and growth in rats and mice of experimental liver metastasis in acinar zone one.
The functional zonation of liver tissue provides a framework for studying the implantation and growth of metastatic colonies within given zones of the hepatic acini. A very exact method for calibrating the position of metastatic foci in the hepatic acini was made possible by using the succinate-dehydrogenase reaction, which reveals the functional differences of the acinar zones. In mouse livers, metastasis was induced by intrasplenic injection of both high and low metastatic-capacity B16 melanoma and Lewis lung carcinoma cells. In rats, liver metastasis resulting from rhabdomyosarcoma was studied by injecting these cells into the s.c. tissue. All cases of metastasis occurred in hepatic acinar zone 1, and no significant differences were detected resulting from the type of tumor, its metastatic potential, or the procedure used for obtaining the metastasis. In subsequent experiments, metastasis was induced after first altering the zonal distribution of the hepatic extracellular matrix; distribution of the sinusoidal macrophages; and the sinusoidal diameter. However, even under these conditions, metastasis continues to occur exclusively in hepatic acinar zone 1. Thus, metastatic predilection for hepatic acinar zone 1 cannot be explained solely in terms of hemodynamic causes or the influence of extracellular matrix. Although it may still turn out that these elements play some secondary role in the phenomenon, our research points to the sinusoidal endothelial cells as a factor directly responsible for metastatic predilection for zone 1.